The Hillgrove Mine in New South Wales operates a bulk fl otation circuit to produce a combined concentrate of stibnite (for antimony) and arsenopyrite (for gold). A build up of inorganic impurities in the tailings storage facility (TSF) water, which is recycled to the fl otation circuit, led to poor recoveries of sulphide minerals. This infl uenced a decision to suspend operations. Hatch develop a membrane process to teat the TSF water so it could again be used in the fl otation circuit. Removal of the water from the steady state conditions within the TSF destabilised the chemistry causing the autoprecipitation of metal sulphide species. To produce a sustainable membrane process, a water pre-treatment regime was required to prevent the formation of excessive fouling on the membrane. A regime was developed and the stabilised TSF water was used in bench-scale nanofi ltration (NF) tests to produce a permeate stream that achieved good metallurgical recoveries in fl otation tests. The process was further proven at pilot scale facilitating the design of a full scale plant for implementation at the Hillgrove Mine.
Introduction
In 2007 Straits Resources Limited commenced the construction of a processing plant to produce antimony metal, gold bullion and tungsten concentrate at its operations at the Hillgrove Mine in New South Wales. The plant operated a bulk fl otation circuit to produce a combined concentrate of stibnite (for antimony) and arsenopyrite (for gold) and an electrowinning (EW) circuit to recover the metal products. It was believed that a build up of inorganic impurities in the tailings storage facility (TSF) water, which is recycled to the fl otation circuit, led to the poor recoveries of sulphide minerals. A test involving the replacement of TSF water with potable water in the fl oat circuit produced good metallurgical recoveries and verifi ed the hypothesis. As a result of this test, the avaialble water storage capacity on site approached capacity. These technical and water balance issues infl uenced a decision to suspend operations unilt a resolution was developed.
Hatch was engaged to develop a sustainable membrane process to enable the TSF water to be re-used in the fl otation circuit. Nanofi ltration (NF) was selected ahead reverse osmosis (RO) as it removes multivalent species at lower operating pressures and operates at higher fl uxes. Tests were conducted at laboratory, bench and eventually pilot scale to produce a sustainable membrane treatment process and a full scale design for implementation at the Hillgrove mine.
The specifi c objectives of this program were to:
• Understand the chemistry and physical characteristics of the TSF water to determine its propensity to foul under test conditions • Develop a water pre-treatment regime to prevent membrane fouling 
